Lower to middle tier regions of dam reservoirs often fall into the anoxic states in summer. When the anoxic state is reached, living things die, heavy metals such as manganese and iron, hydrogen sulfide and methane are eluted from mud deposited on the lakebed. Since it is not possible to release heavy metals exceeding environmental standards, an improvement of dissolved oxygen concentration in dam lakebed is required. So far, there is no system that can automatically improve the dissolved oxygen, in the lower to middle tier regions of dam lakebed. This study was carried out for developing an automatic system to improve the lakebed dissolved oxygen concentration to 6mg/L or more. The developed oxygen dissolution apparatus can diffuse a high concentration oxygen water horizontally at a rate of 1km per day. Thus, by raising and lowering this oxygen dissolution apparatus in water, a system that creates 3 -dimensional spreading of the dissolved oxygen not only to the lower tier but also to the middle tier regions was developed. The demonstration experiments, reported of the effectiveness of the system that can raise the dissolved oxygen concentration from the low oxygen-free state to the target of 10 mg / L in 5 days. Moreover, the system demonstrated its ability to automatically raise the dissolved oxygen concentration to 10mg/L in the 10m region from the bottom of lakebed.
Kametani, Horie, Kouda, Kuma, Matsumoto, Uchimura, Komori, Masuki and Azuma, Transactions of the JSME (in Japanese), Vol.83, No.853 (2017) Fig. 2 Block diagram of the dissolved oxygen concentration improving system. The system is equipped with a control room, a machine room and a winch room, a gas dissolving unit, and an observation ship on the water surface.
Sludge surface detector & Water quality meter Fig. 3 Phot of gas liquid dissolving apparatus. Dam water is pumped from the suction port, and high concentration oxygen water is discharged from the discharge port.
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Transactions of the JSME (in Japanese), Vol.83, No.853 (2017) ロ面の水深情報が送信される．その後水質計とヘドロ面検出器は上昇を開始し，湖底を基準とする 10cm Fig.8 Operating parameters input screen. In the DO operation, oxygen supply performed until the initial target DO value is reached. In the time operation mode, the water quality improvement time at a depth is specified. When time comes, the water quality improvement of the next water level is executed.
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(a) Water quality data (b) Summary of monthly data Fig.9 Logging of water quality data. DO concentration (mg / liter), water temperature (℃), pH, conductivity (mS / cm), turbidity (NTU), chlorophyll (μg / L) and ORP (mV) are observed.
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